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1

CROSS APPLICATION DIGITAL INK
REPOSITORY

BACKGROUND

Devices today (e.g., computing devices) typically support
a variety of different input technmiques. For instance, a
particular device may recetve mput from a user via a
keyboard, a mouse, voice mput, touch mput (e.g., to a
touchscreen), and so forth. One particularly mtuitive input
technique enables a user to utilize a touch strument (e.g.,
a pen, a stylus, a finger, and so forth) to provide freechand
input to a touch-sensing functionality such as a touchscreen,
which 1s interpreted as digital ink. The frechand mnput may
be converted to a corresponding visual representation on a
display, such as for taking notes, for creating and editing an
electronic document, and so forth.

SUMMARY

This Summary 1s provided to introduce a selection of
concepts 1 a simplified form that are further described
below 1n the Detailed Description. This Summary 1s not
intended to identily key features or essential features of the
claimed subject matter, nor 1s 1t intended to be used to limait
the scope of the claimed subject matter.

In accordance with one or more aspects, a digital ink input
to an application 1s received and ink stroke data for the
digital 1nk 1nput 1s provided to the application. An indication
of the ik stroke data for the digital ink mput as well as data
representing a context of the digital ink input 1s added to a
digital ink container, the data representing the context of the
digital ink mput including an identifier of the application.
The digital ink container 1s communicated to a cross appli-
cation digital ink repository. The cross application digital ink
repository stores the digital ink container as well as multiple
additional digital ink containers each including ink stroke
data indications for additional digital ink inputs to each of
one or more additional applications.

In accordance with one or more aspects, a computing
device includes one or more processors and a computer-
readable storage medium having stored therecon multiple
instructions that, responsive to execution by the one or more
processors, cause the one or more processors to perform
multiple acts. These acts include recerving a digital ink input
to an application executed by the one or more processors and
providing to the application 1nk stroke data for the digital ink
input. These acts further include adding, to a digital ink
container, an indication of the ink stroke data for the digital
ink input, adding, to the digital ink container, context data
representing a context of the digital ink input, the context
data including a uniform resource i1dentifier of the applica-
tion that distinguishes the application from other applica-
tions, and communicating the digital ink container to a cross
application digital ink repository, the cross application digi-
tal ik repository storing the digital ink container as well as
multiple additional digital ink containers each including ink
stroke data indications for additional digital ink nputs to
cach of the other applications.

BRIEF DESCRIPTION OF THE DRAWINGS

The detailed description 1s described with reference to the
accompanying figures. In the figures, the left-most digit(s) of
a reference number 1dentifies the figure 1n which the refer-
ence number {first appears. The use of the same reference
numbers in different instances in the description and the
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figures may 1indicate similar or identical items. Entities
represented 1n the figures may be indicative of one or more

entities and thus reference may be made interchangeably to
single or plural forms of the entities 1n the discussion.

FIG. 1 1illustrates an example environment 1n which the
techniques for a cross application digital ik repository
discussed herein can be used.

FIG. 2 illustrates an example system implementing the
cross application digital ink repository in accordance with
one or more embodiments.

FIG. 3 1s a flowchart 1llustrating an example process for
implementing the cross application digital ink repository 1n
accordance with one or more embodiments.

FIG. 4 1llustrates an example of searching a cross appli-
cation digital ink repository.

FIG. 5 1s a flowchart 1llustrating an example process for
searching a cross application digital ink repository in accor-
dance with one or more embodiments.

FIG. 6 illustrates an example system that includes an
example computing device that 1s representative of one or
more systems and/or devices that may implement the vari-
ous techniques described herein.

DETAILED DESCRIPTION

A cross application digital ik repository 1s discussed
herein. A computing device includes a digital ink system that
provides digital ink support to applications on the computing
device. Generally, digital ink refers to freechand input to a
touch-sensing device such as a touchscreen, which 1s inter-
preted by the computing device as digital ink (or simply
“ink™). Digital ink may be provided 1n various ways, such as
using a pen (e.g., an active pen, a passive pen, and so forth),
a stylus, a finger, and so forth. The digital ink system
provides functionality allowing applications to receive digi-
tal ik inputs from a user of the computing device, store
received digital ink inputs, and display digital ink inputs.
Multiple applications can use the functionality provided by
the digital ink system, alleviating the applications from the
burden of implementing their own digital ink functionality.

Digital ink input from a user to an application 1s received
by the digital mnk system on behalf of the application. The
digital 1nk 1nput 1s analyzed by the digital ink system, and
ink stroke data 1s generated and provided to the application
for storage. This ink stroke data refers to various information
describing the digital ink mnput, such as the coordinates on
the mput device where the digital ink 1nput occurred and
pressure 1nformation indicating an amount of pressure
applied at each of those coordinates for the digital ink input.
The application can then store the nk stroke data 1n what-
ever format or location the application desires, can allow
subsequent retrieval of the stored ink stroke data via the
application (e.g., 1 response to a user request), and can
provide the retrieved stored ink stroke data to the digital ink
system (which uses the retrieved ink stroke data to display
the digital 1nk).

The digital ink system also generates a digital ink con-
tainer associated with the digital ink input. The digital ink
container refers to a storage container for data (e.g., a file, a
record 1n a database, etc.). An indication of the ik stroke
data for the digital ink mnput 1s added to the digital ink
container along with data representing a context of the
digital ink input. The indication of the 1ink stroke data can be
the ink stroke data itself or other data identifying the digital
ink mput (e.g., a screen shot or screen capture depicting the
digital 1ink input). The context of the digital ink mput can
include various imformation describing when the digital 1nk
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input was received and/or an environment in which the
digital ink input was received, such as a time and/or date of
when the digital ink input was recerved, the application via
which the digital ink 1nput was received, a geographic
location of the device receiving the digital ink mput at the
time the digital ink mput was recerved, and so forth.

The digital ink container 1s communicated to a digital ink
repository, which stores the digital ink containers for mul-
tiple different digital ink mnputs to multiple different appli-
cations. The digital ik repository can be stored in various
locations, such as a remote service (e.g., accessed via the
Internet and/or other network), on a pen used to provide the
digital ink 1nput, and so forth.

The digital ink repository can be searched by various
different applications, including applications that receive
digital ink 1nput and applications that do not recerve digital
ink mput. Various search criteria are provided by a user
searching the digital ink repository, and these criteria are
compared to the data stored 1n the digital ink container (e.g.,
the context data). This allows, for example, a user to search
for digital ink that was mput to a particular application,
digital ink that was input at a particular time and/or date,
digital ink that was mput when the computing device
receiving the digital ink was at a particular geographic
location, and so forth.

Different digital ink containers that satisfy the search
criteria are identified to the user, such as by displaying the
digital ink input associated with the digital ink container
(using the indication of the ink stroke data in the digital ink
container). The user can select one of the digital ink con-
tainers that satisty the search criteria, and 1n response the
application that recerved the digital ink nput 1s run and
optionally displays (using the digital ink system) the digital
ink input.

Thus, the techniques discussed herein provide a cross
application digital ik repository that stores digital ink
containers associated with digital ink mput to multiple
applications, allowing a user to search for digital ink regard-
less of which application the digital ink was 1put to. This
provides a simplified user interface for searching for digital
ink, alleviating the need for the user to open each different
application he or she uses to search for digital ink. This also
allows a user to search for digital ink from one device that
does not currently have the application to which the digital
ink was 1put on another device. This simplified user inter-
tace for searching for digital ink can reduce the time spent
by the user searching for digital ink, thus reducing the
amount of time his or her computing device 1s used to search
for digital ink and thus reducing the energy usage of his or
her computing device.

FIG. 1 1illustrates an example environment 100 1n which
the techniques for a cross application digital ink repository
discussed herein can be used. The environment 100 includes
a computing device 102 that can be embodied as any suitable
device such as, by way of example, a desktop computer, a
server computer, a laptop or netbook computer, a mobile
device (e.g., a tablet or phablet device, a cellular or other
wireless phone (e.g., a smartphone), a notepad computer, a
mobile station), a wearable device (e.g., eyeglasses, head-
mounted display, watch, bracelet), an entertainment device
(e.g., an entertainment appliance, a set-top box communi-
catively coupled to a display device, a game console), an
Internet of Things (Io'T) device (e.g., objects or things with
software, firmware, and/or hardware to allow communica-
tion with other devices), a television or other display device,
an automotive computer, and so forth. Thus, the computing
device 102 may range from a full resource device with
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substantial memory and processor resources (e.g., personal
computers, game consoles) to a low-resource device with
limited memory and/or processing resources (e.g., tradi-
tional set-top boxes, hand-held game consoles).

The computing device 102 includes a variety of different
functionalities that enable various activities and tasks to be
performed. For instance, the computing device 102 includes
an operating system 104, multiple applications 106, and a
communication module 108. Generally, the operating sys-
tem 104 1s representative of functionality for abstracting
various system components of the computing device 102,
such as hardware, kernel-level modules and services, and so
forth. The operating system 104, for instance, can abstract
various components of the computing device 102 to the
applications 106 to enable interaction between the compo-
nents and the applications 106.

The applications 106 represent functionalities for per-
forming different tasks via the computing device 102.
Examples of the applications 106 include a word processing
application, an information gathering and/or note taking
application, a spreadsheet application, a web browser, a
gaming application, and so forth. The applications 106 may
be 1nstalled locally on the computing device 102 to be
executed via a local runtime environment, and/or may
represent portals to remote functionality, such as cloud-
based services, web apps, and so forth. Thus, the applica-
tions 106 may take a variety of forms, such as locally-
executed code, portals to remotely hosted services, and so
forth.

The communication module 108 is representative of Tunc-
tionality for enabling the computing device 102 to commu-
nicate over wired and/or wireless connections. For instance,
the communication module 108 represents hardware and
logic for communication via a variety of different wired
and/or wireless technologies and protocols.

The computing device 102 further includes a display
device 110, input mechanisms 112, and a digital ink system
116. The display device 110 generally represents function-
ality for visual output for the computing device 102. Addi-
tionally, the display device 110 optionally represents func-
tionality for receiving various types of input, such as touch
input, pen mnput, and so forth. The mput mechanisms 112
generally represent different functionalities for receiving
input to the computing device 102. Examples of the input
mechanisms 112 1include gesture-sensitive sensors and
devices (e.g., such as touch-based sensors and movement-
tracking sensors (e.g., camera-based)), a mouse, a keyboard,
a stylus, a touch pad, accelerometers, a microphone with
accompanying voice recognition soitware, and so forth. The
input mechanisms 112 may be separate or integral with the
display 110; integral examples include gesture-sensitive
displays with integrated touch-sensitive or motion-sensitive
sensors. The mput mechanisms 112 optionally include a
digitizer 118 and/or touch input devices 120. The digitizer
118 represents functionality for converting various types of
input to the display device 110 and/or the touch input
devices 120 ito digital data that can be used by the
computing device 102 1n various ways, such as for gener-
ating digital ink. The touch input devices 120 represent
functionality for providing touch input separately from the
display 110.

Although reference 1s made herein to the display device
110 recerving various types of input such as touch input or
pen input, alternatively the display device 110 may not
receive such imput. Rather, a separate mput device (e.g., a
touchpad) implemented as a touch input device 120 can
receive such mput. Additionally or alternatively, the display
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device 110 may not receive such input, but a pen (such as
pen 122) can be implemented as a touch mmput device 120,
and the pen device provides an indication of the mnput rather
than the mput being sensed by the display device 110.

According to various implementations, the digital ink
system 116 represents functionality for performing various
aspects ol techniques for a cross application digital ink
repository discussed herein. Various functionalities of the
digital ik system 116 are discussed below. The digital ink
system 116 optionally includes an application programming
interface (API) allowing the applications 106 to interact with
the functionality provided by the digital ink system 116.

The environment 100 further includes a pen 122, which 1s
representative of an mput device for providing mput to the
display device 110. Generally, the pen 122 1s 1n a form factor
ol a traditional pen but includes functionality for interacting
with the display device 110 and other functionality of the
computing device 102. In at least some implementations, the
pen 122 1s an active pen that includes electronic components
for interacting with the computing device 102. The pen 122,
for instance, includes a battery that can provide power to
internal components of the pen 122. Alternatively or addi-
tionally, the pen 122 may include a magnet or other func-
tionality that supports hover detection over the display
device 110. This 1s not mtended to be limiting, however, and
in at least some 1mplementations the pen 122 may be
passive, €.g., a stylus without internal electronics.

Digital 1nk can be mput by the user using the pen 122.
Additionally or alternatively, digital ink can be mnput by the
user using other mput mechanisms, such as the user’s finger,
a stylus, and so forth.

Digital 1nk 1s described using ink stroke data, which 1s
various information describing the digital ink mnput. In one
or more embodiments, the ink stroke data includes a set of
coordinates and optionally pressure applied at each coordi-
nate. The coordinates can be 1n various coordinate systems,
such as a 2-dimensional Cartesian coordinate system, a polar
coordinate system, and so forth. The pressure or force can be
measured 1n various units, such as pascals. The coordinates
and optionally pressure can be sensed by various sensors of
the touch input devices 120 (e.g., sensors 1n the display
device 110, sensors 1n the pen 122, and so forth).

The coordinates 1included 1n the 1nk stroke data are a set
or series of coordinates that identity the location of the mput
mechanism at particular times as the digital ink 1s being
input. These particular times can be regular or irregular
intervals (e.g., every 10 milliseconds). The coordinates are
detected or sensed by the digitizer 118 or a touch input
device 120, such as by the display device 110, by the pen
122, and so forth. Using the example of the digital ink 1nput
of “Ink’ 1n FIG. 1, the ink stroke data for the digital ink input
1s the coordinates that identify the location of the nput
mechanism as the letter “I” 1s written, as the letter “n” 1s
written, and as the letter “k” 1s written.

Digital ink can be mput to different ones of the applica-
tions 106. For each of multiple (n) applications, there 1s an
associated application digital ink store 124(1), . . . , 124(»n).
Digital ink input to an application 106 1s stored in the
application digital ink store 124 associated with that appli-
cation 106. Each application 106 stores ink stroke data that
describes the digital ink mput 1n its associated application
digital ik store 124. The application 106 can store the 1nk
stroke data 1n any format desired by the application 106, and
cach application 106 is typically able to access ink stroke
data only 1n 1ts associated application digital ink store 124
(but not other application digital ink stores 124).
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The application digital ink store 124 can be situated 1n any
ol a variety of locations, such as on the computing device
102, on a service accessed via a network or other connection,
on a pen providing the digital ink input (e.g., the pen 122),
and so forth. When situated on a service accessed via a
network or other connection, the computing device 102 can
communicate with one or more computing devices 1mple-
menting the service via any of a variety of different net-
works, including the Internet, a local area network (LAN),
a public telephone network, an intranet, other public and/or
proprietary networks, combinations thereof, and so forth.
Additionally or alternatively, the computing device 102 can
communicate with one or more computing devices 1mple-
menting the service via any of a variety of other wired or
wireless connections, such as a USB (universal serial bus)
connection, a wireless USB connection, an infrared connec-
tion, a Bluetooth connection, a DisplayPort connection, a
PCI (a peripheral component interconnect) Express connec-
tion, and so forth.

The digital ink system 116 also stores an 1indication of the
ink stroke data for the digital ink 1put, as well as data
representing a context of the digital ink input, 1n a digital ink
container in a cross application digital ink repository 126.
The digital ik repository 126 stores digital ink containers
for multiple different applications 106, and thus 1s referred
to as a cross application digital ink repository. Additionally,
although a single computing device 102 1s 1llustrated 1n FIG.
1, digital ink containers for applications on multiple different
computing devices (each of which can be any of a variety of
different types, analogous to the discussion of computing
device 102 above) can be stored in the cross application
digital ik repository 126.

The cross application digital ink repository 126 can be
situated 1n any of a variety of locations, such as on the
computing device 102, on a service accessed via a network
or other connection, on a pen providing the digital ink mnput
(e.g., the pen 122), and so forth. When situated on a service
accessed via a network or other connection, the computing
device 102 can communicate with one or more computing
devices implementing the service via any of a variety of
different networks, including the Internet, a LAN, a public
telephone network, an intranet, other public and/or propri-
ctary networks, combinations thereolf, and so forth. Addi-
tionally or alternatively, the computing device 102 can
communicate with one or more computing devices 1mple-
menting the service via any of a variety of other wired or
wireless connections, such as a USB connection, a wireless
USB connection, an infrared connection, a Bluetooth con-
nection, a DisplayPort connection, a PCI Express connec-
tion, and so forth. The cross application digital ink reposi-
tory 126 and the application digital ink system 116 can be
situated 1n the same location (e.g., on the same service), or
alternatively at different locations.

FIG. 2 illustrates an example system 200 implementing,
the cross application digital ink repository in accordance
with one or more embodiments. The system 200 includes an
application 106 and digital ik system 116 as discussed
above with reference to FIG. 1. Digital ink input 202 to the
application 106 1s received, and can be recerved 1n any of a
variety of diflerent manners as discussed above (e.g., a pen
or finger on a touchscreen).

The digital 1nk system 116 provides functionality sup-
porting the generation and storage of digital ink. This
functionality 1s leveraged by the application 106, alleviating
the application 106 of the need to implement such function-
ality itself. In one or more embodiments, the application 106
invokes the digital ink system 116 to recerve the digital 1nk
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input 202 on behalf of the application 106. The digital ink
system 116 collects ink stroke data that describes the digital
ink mput 202 and displays the digital ink on behalf of the
application 106. The digital ink system 116 also returns the
ink stroke data to the application 106, which can store the
ink stroke data 204 1n the application digital ink store 124 1n
whatever format the application desires. The application 106
can also subsequently retrieve the 1nk stroke data 204 from
the application digital ink store 124, and provide the ink
stroke data 204 to the digital ink system 116 which displays
the 1nk stroke data 204 on behalf of the application 106.

The ik stroke data 204 refers to various information
describing the digital ink input as discussed above. In one or
more embodiments, the ink stroke data 204 includes the
coordinates of the mput device where the digital ink 1nput
202 occurred and pressure information indicating an amount
of pressure or force applied at each of those coordinates for
the digital ink mput 202.

The 1k stroke data 204 optionally includes timestamp
information, which is the date and/or time that the digital ink
iput 202 1s received. In one or more embodiments, the
timestamp information 1s for the digital ink mput 202 as a
whole (e.g., the date and/or time that the digital ink input 202
began or ended). Alternatively, separate timestamp informa-
tion can be collected for each coordinate of the ink stroke
data 204, the timestamp information for a coordinate com-
prising the date and/or time that the coordinate was touched
or otherwise detected or sensed as part of the digital ink
input 202.

The digital ik system 116 also generates one or more
digital ink containers 206, including a digital ink container
for the digital ik input 202. For example, the digital ink
container 208 can be the digital ink container for the digital
ink input 202, and the contents of the digital ink container
208 are illustrated 1 FIG. 2. The digital ink container 208
includes an ink stroke indication 210, pressure data 212, and
timestamp data 214. The digital ink container 208 also
includes data representing a context of the digital ink nput.
The context data includes an application name 216, an
application umiform resource identifier (URI) 218, a date
and/or time 220, geographic location data 222, and present
user data 224. It should be noted that the data and informa-
tion included 1n the digital ink container 208 1s an example,
and that not all of the data and information 1llustrated in FIG.
2 need be mcluded. For example, the digital ink container
208 may not include the pressure data 212, the timestamp
data 214, the application name 216, the date and/or time data
220, the geographic location data 222, the present user data
224, or combinations thereof.

The 1nk stroke indication 210 refers to an identifier or
other indication of the digital ink 1nput 202. The ik stroke
indication 210 can take a variety of diflerent forms. In one
or more embodiments, the ink stroke indication 210 1s the set
or series of coordinates included 1n the 1k stroke data for the
digital ink input 202. Additionally or alternatively, the ink
stroke 1ndication 210 can take other forms. For example, the
ink stroke indication 210 can be a screenshot or screen
capture of the display device (or part of the display device,
such as the window 1n which application 106 1s displaying
a user mterface) when the digital ink input 202 was mput. In
such situations, the ink stroke indication 210 includes a still
image (e.g., stored 1n any of a variety of different formats,
such as the Joint Photographic Experts Group (JPEG) for-
mat) that includes the digital ink input 202 as well as any
other data being displayed by the application 106 at the time
the digital ik mput 202 1s received. By way of another
example, the ik stroke indication 210 can be a still image
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(e.g., stored 1n any of a variety of different formats, such as
the JPEG format) of just the digital ink mput 202. In such
situations, the i1nk stroke indication 210 includes the still
image of the digital ink input 202 but does not include other
data being displayed by the application 106 at the time the
digital ik input 202 1s received.

By way of another example, the ink stroke imndication 210
can be an ammated view of the digital ink mput 202, such
as a video or animation. This animated view of the digital
ink 1mput 202 shows the motion of the mput device (e.g.,
pen, stylus, finger, etc.) while inputting the digital ink input
202. This animated view can be a video captured by the
digital ink system 116 as the digital ink mnput 202 1s received,
or can be an animation generated by the digital ink system
116 (e.g., based on the coordinates of the input device where
the digital ink input was received and the timing of when
those coordinates were 1dentified or sensed). The ammated
view can be displayed on a blank background, or alterna-
tively on a screenshot or screen capture of the display device
(or part of the display device, such as the window 1n which
application 106 1s displaying a user interface) at the time the
digital ik 1nput 202 began (or which may change while
receiving the digital ik 1nput 202).

The pressure data 212 refers to an indication of an amount
of pressure applied during the digital ink mput 202. This
amount ol pressure can be the pressure at each of the
coordinates for the digital ink input, and 1s optionally the
same pressure data as 1s included 1n the 1nk stroke data 204.
Additionally or alternatively, this amount of pressure can
take different forms, such as a value representing the pres-
sure applied during the digital ink input 202 (e.g., an average
of pressures applied during the digital ink mnput 202), an
amount of pressure applied at a particular point during the
digital ink input 202 (e.g., at the beginning of the digital ink
input 202, at the end of the digital ink mmput 202, at a
mid-point of the digital ink mput 202), and so forth.

The timestamp data 214 refers to the date and/or time that
the digital ink input 202 was received. The timestamp data
214 can be for the digital ink mput 202 as a whole (e.g., the
date and/or time that the digital ink mmput 202 began or
ended). Alternatively, the timestamp data 214 can be a set of
timestamp data with different timestamp data associated
with each of the diflerent coordinates of the digital ink input
202. The timestamp data 214 1s optionally the same time-
stamp information as 1s included 1n the nk stroke data 204.

The application name 216 refers to a name of the appli-
cation 106, typically a common name or user-ifriendly name
that users readily identify. This allows, for example, a name
of the application 106 that would be readily recognized by
a user to be displayed to the user when searching for digital
nk.

The application URI 218 refers to an identifier of the
application 106 that allows the application 106 to be distin-
guished from other applications. Different URIs are used for
different versions of an application for the same platiorm
(e.g., operating system), for different versions of an appli-
cation for different platiorms, and so forth.

The date and/or time data 220 refers to the date and/or
time at which the digital ink 1nput 202 was 1nput (e.g., the
date and/or time that the digital ink mput 202 began or
ended). It should be noted that 1n some situations (such as
situations in which the timestamp data 214 1s for the digital
ink mput 202 as a whole) the digital ink container 208
includes the data 214 or the data 220, but need not include
both.

The geographic location (geo-location) data 222 refers to
the geographic location of the computing device implement-
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ing (e.g., running) the application 106 at the time the digital
ink iput 202 1s received. The geographic location of the
computing device can be determined using any of a variety
of public and/or proprietary techniques. For example, the
computing device can include a Global Positioning System
(GPS) module that can determine the geographic location of
the device. By way of another example, wireless signals
(e.g., Wi1-F1 network names, such as Service Set Identifier
(SSID) values) that are detected by a module of the com-
puting device can be used to determine the geographic
location of the device.

The geographic location of the device can optionally be
converted into a user-friendly or user-desired name. This
conversion can be performed by the computing device or
alternatively another service accessed by the computing
device. For example, certain GPS coordinates and/or Wi-Fi
network names may be associated with particular buildings
(c.g., street addresses), particular rooms (e.g., a particular
oflice or conference room 1n a building), particular compa-
nies or business names (e.g., which span multiple buildings),
user-defined locations (e.g., “home” or “work™), and so
torth.

The present user data 224 refers to 1dentifiers of users that
are present at the time when the digital ink input 202 1s input.
A user can be present by being physically at the same
geographic location as the mput mechanism providing the
digital ink input 202, or alternatively by being in commu-
nication with (e.g., 1n a video conference or teleconterence
with) the user providing the digital ink mput 202. These
users are, for example, users other than the user providing
the digital ink 1input 202. Users that are present at the time
when the digital ink mput 202 1s mput can be 1dentified in
a variety of different manners. In one or more embodiments,
if the digital ink mput 202 1s input during a meeting that has
been scheduled on the inputting user’s calendars, other users
that are part of the meeting (e.g., that were nvited to the
meeting, that accepted the meeting invitation, that logged
into the meeting (e.g., by teleconference or videoconfer-
ence), etc.) are determined to be present at the time when the
digital 1nk 1nput 202 1s mput.

Additionally or alternatively, other techniques can be used
to determine which users are present at the time when the
digital ink input 202 1s mput. For example, multiple users
may be concurrently logged into or identified by the com-
puting device implementing the application 106, and those
multiple users can be determined to be present at the time
when the digital ink mput 202 1s mput. By way of another
example, during a meeting multiple users may be associated
with an input mechanism (e.g., a pen) and are able to provide
digital ink input to the application 106, and each of those
multiple users can be determined to be present at the time
when the digital ink input 202 1s input.

The digital ink system 116 provides ink stroke data for the
digital ik input 202 to the application 106. The 1nk stroke
data refers to the data for each stroke of the digital ink 1nput
202. An 1nk stroke refers to at least a portion of the digital
ink mput 202. For example, the ink stroke can be from the
time the mput device first makes contact with a touchscreen
(e.g., the pen 1s sensed by the touchscreen) to the time the
input device breaks contact with the touchscreen (e.g., the
pen 1s no longer sensed by the touchscreen). E.g., if the user
were to mput the letter ““17°, the input would typically be two
ink strokes—one stroke being the horizontal part of the “1”
and the other stroke being the vertical part of the “17.
However, 1 the user were to mput the letter “O”, the mput
would typically be a single stroke. The data for these ink
strokes 1s provided to the application 106, which can collect
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and store the 1nk stroke data 1n the application digital ink
store 124 1in any manner the application 106 desires (e.g., as

individual 1nk strokes, as collections of ink strokes, and so
forth).

The digital ink system 116 determines how much of the
digital ink 1nput 202 (e.g., data for how many strokes) to
include 1n a digital ink container. The digital ink system 116
can use any of a variety of diflerent criteria to determine how
much of the digital ik mput 202 to include 1n a digital ink
container. In one or more embodiments, the digital ink
system 116 defines a “session”, and the part of the digital ink
input 202 input during a session 1s included i a single
digital ink container. The session can be defined 1n different
manners. In one or more embodiments, a session 1s all of the
digital ink put 202 from the first mput stroke until the
current application of the computing device switches from
the application 106 to a different application (e.g., the user
changes which application he or she i1s currently using).
Additionally or alternatively, a session can be defined in
other manners. For example, a session can be all of the
digital ik mmput 202 from the first mput stroke until a
particular user selection 1s made (e.g., user selection of a
“save” button or option). By way of another example, a
session can be all of the digital ink mput 202 from the first
input stroke until a particular amount of time elapses (e.g.,
10 or 15 minutes), {rom the first input stroke until a threshold
amount of time elapses (e.g., 3 or 5 minutes) without any
additional mput strokes, and so forth.

The digital ink system 116 can store digital ink containers
206 1n the cross application digital ink repository 126 1n an
encrypted or unencrypted format. In one or more embodi-
ments, the cross application digital ink repository 126 1s
stored 1n a location (e.g., a shared network drive or service)
that 1s accessible to a user only after he or she uses his or her
credentials (e.g., smartcard, user name and password, etc.) to
log mto a computing device that accesses the digital ink
repository 126. In such situations, the digital ink containers
206 need not be encrypted (but could be encrypted) because
the digital ink containers 206 are only accessible to users
that have provided their credentials. In other embodiments,
the cross application digital ink repository 126 1s stored 1n a
different location (e.g., memory devices included 1n a pen
used to provide the digital ink input 202) that may be
accessible to multiple users (e.g., any user that picks up the
pen). In such situations, the digital ink containers 206 are
optionally encrypted so that they are only accessible to users
that are able to provide correct user credentials (e.g., smart-
card, user name and password, etc.) to decrypt the digital ink
containers 206. In response to the user providing the correct
user credentials, the digital ink containers are decrypted
(e.g., using a key associated with the user credentials).

FIG. 3 1s a flowchart 1llustrating an example process 300
for implementing the cross application digital ink repository
in accordance with one or more embodiments. Process 300
1s carried out by a computing device, such as the computing
device 102 of FIG. 1, and can be implemented 1n software,
firmware, hardware, or combinations thereof. Process 300 1s
shown as a set of acts and 1s not limited to the order shown
for performing the operations of the various acts. Process
300 1s an example process for implementing the cross
application digital ink repository; additional discussions of
implementing the cross application digital ink repository are
included herein with reference to different figures.

In process 300, a digital ink nput to an application 1s
received (act 302). The digital ink 1nput can be mput directly
to the application and provided to a digital ink system, or can
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be provided to a digital ink system that receives the digital
ink input on behalf of the application.

Ink stroke data for the digital ink mnput 1s provided to the
application (act 304). The ik stroke data refers to various
information describing the digital ink 1mnput, such as a set or

series ol coordinates and pressure information indicating as
discussed above.

An 1ndication of the ink stroke data 1s added to a digital
ink container (act 306). The indication of the ink stroke data
can take various forms as discussed above, such as the set or
series ol coordinates describing the digital ink input, a
screenshot or screen capture of the display device (or part of
the display device, such as the window 1n which application
106 1s displaying a user mterface) when the digital ink 1nput
was mput, a still image of just the digital ink nput, an
ammated view of the digital ink mput, and so forth.

Data representing a context of the digital ink mput 1s also
added to the digital ink container (act 308). The context data
for the digital ink mput can be, for example, a name of the
application to which the digital ink mnput was mnput, a URI
of the application to which the digital ink input was nput,
the date and/or time at which the digital ink input was input,
the geographic location of the computing device implement-
ing process 300 at the time the digital ink input was nput,
users that are present (e.g., physically, by video conference,
by teleconierence, etc.) at the time when the digital ink input
was mput, and so forth.

The digital ink container 1s communicated to a cross
application digital ink repository (act 310). The cross appli-
cation digital ink repository can be maintained at various
locations as discussed above, and includes at least part of the
digital ink input (the part of the digital ink mmput that was
received during a session as discussed above). In one or
more embodiments, the indication of the ink stroke data and
the context of the digital ink input are received and main-
tained at the computing device implementing process 300
until the session ends, and in response to the session ending,
the digital ink container 1s commumcated to the cross
application digital ink repository. Alternatively, a digital ink
container can be created and opened on the cross application
digital ink repository, and the indication of the ink stroke
data and the context of the digital ink input are received at
the computing device implementing process 300 and com-
municated to the cross application digital ink repository
during the session, and 1n response to the session ending the
digital ink container 1s closed.

Returming to FI1G. 1, the digital ink containers stored in the
cross application digital ink repository 126 can be searched
using various search criteria. The searching 1s performed by
a search program, which can be various programs such as
one of the applications 106, part of the operating system 104,
part of the digital ink system 116, and so forth. The digital
ink repository 126 stores digital ink containers for multiple
applications 106, and thus the searching for digital mmk can
be performed across the multiple applications 106. The
searching can be performed by a search program that sup-
ports digital ink inputs, or alternatively a search program
that does not support digital ink inputs. For example, the
search program may be a browser or explorer program that
itsell does not support the input of digital ink to the search
program, but can still be used to search for digital ink on the
digital ink repository 126.

Search criteria are provided by the user to the search
program. The search criteria can be any criteria related to the
context of digital ink mputs. For example, the criteria can be
based on an application name, date and/or time of the digital
ink 1nput, geographic location of the digital ink input, users
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present when the digital ink input was received, and so forth.
Various different matching techniques can be used, such as
time and/or date ranges, wild card characters (e.g., a ques-
tion mark used to represent any single character or an
asterisk to represent any number of characters), and so forth.

The searching of the cross application digital ink reposi-
tory 126 allows the user to search for digital ink without
requiring the user to remember which application he or she
used to mput the digital k. For example, a user may have
an information gathering application to which he inputs
digital 1nk, a word processing application to which he mputs
digital ik, a note taking application to which he nputs
digital 1nk, and so forth. The user may remember that he
input a list of 1tems two weeks ago using digital ink, but may
not remember which application he used to input that list.
Rather than going through his applications individually and
trying to find the list, the user can search the cross applica-
tion digital ink repository 126 for digital ink inputs that were
received approximately two weeks ago (e.g., between 10
and 18 days ago). If the user remembers other details, such
as that he was at home when he entered the list, then he can
further add search criteria that the geographic location 1s
home. The search program then uses this search critenia
(e.g., digital ink mputs that were received approximately
two weeks ago at the geographic location of home) to
identify digital ink containers that satisfy the search criteria.
The indications of the digital ink that are included in those
identified digital ink containers can be displayed to the user,
grving the user at least an indication of what the digital 1nk
for each digital ink container 1s.

The search program displays an indication of zero or more
digital ink containers that satisiy the search criteria. The user
can select one of these displayed digital ink containers and
have the application that was used to mput the digital ink
associated with the selected digital ink container opened and
the digital ink displayed. In response to user selection of a
digital ink container, the search program notifies the oper-
ating system 104 to run the application identified by the URI
data in the selected digital ink container. The operating
system 104 runs the application identified by the URI data,
which optionally displays the digital ink for the selected
digital 1nk container. This display can be, for example,
opening and displaying of a file from the corresponding
application digital ink store 124 that includes the digital ink,
displaying of a database entry from the corresponding
application digital ink store 124 that includes the digital ink,
and so forth. The file, database entry, etc. that 1s to be opened
can be determined 1n a variety of diflerent manners. For
example, the application can have provided an identifier of
the file, database entry, etc. to the digital ink system 116, and
the digital ink system 116 can include the provided 1dentifier
in the digital ink container created by the digital ink system
116. This 1dentifier can then be passed to the application
from the search program when the digital ink container is
selected.

Situations can arise in which the application 1dentified by
the URI data in the selected digital ink container 1s not
installed on the computing device 102. Such situations can
arise, for example, when the digital ink associated with the
digital ink container 1s input to an application on one
computing device, but the digital ink repository 126 1is
searched using a search program on a different computing
device. In such situations, the URI data allows the applica-
tion to be 1dentified and obtained (e.g., downloaded from an
online store) by the computing device 102. The application
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can be downloaded, installed, and run on the computing
device 102, or alternatively run elsewhere (e.g., as an online
application via a service).

It should be noted that the URI data also allows the digital
ink to be used across different platiorms (e.g., operating
systems). For example, the digital ink may be mnput to an
application running on one type ol operating system, but
searched using a search program on a different type of
operating system. A service (e.g., an online store, a local
service on the computing device, etc.) can maintain a record
of which URIs correspond to the same applications on
different platforms, and this service can be accessed to
determine which application the URI data represents on the
computing device running the search program.

FIG. 4 illustrates an example 400 of searching a cross
application digital ink repository. In the example 400, the
cross application digital ink repository 126 stores multiple
digital ink containers 402 associated with digital ink mput to
multiple different applications running on one or more
computing devices. User search criteria are provided by a
user to a search program, and the search program searches
the digital ink repository 126 to identify one or more digital
ink containers 402 that satisiy the search criteria. In the
illustrated example 400, the search program generates a
display 404 in which the indicated digital ink strokes from
two digital ink containers 402 that satisiy the search criteria
are displayed. The display 404 includes a first digital ink
container 406 1n which the indicated digital ink strokes for
one of the two digital ink containers 402 that satisiy the
search criteria are displayed, along with an indication of the
name of the program to which the digital ink strokes were
input (shown as “Application A”). The display 404 includes

a second digital ink container 408 1n which the indicated
digital 1nk strokes for the other of the two digital ink
containers 402 that satisty the search criteria are displayed,
along with an indication of the name of the program to
which the digital ink strokes were input (shown as “Appli-
cation B”). The user selects the digital ink container 408,
which causes Application B to be run and the digital ink
associated with digital ink container 408 to be displayed 1n
display 410.

FIG. 5 1s a tflowchart illustrating an example process 500
for searching a cross application digital ink repository in
accordance with one or more embodiments. Process 500 1s
carried out by a computing device, such as the computing
device 102 of FIG. 1, and can be implemented in software,
firmware, hardware, or combinations thereof. Process 500 1s
shown as a set of acts and 1s not limited to the order shown
for performing the operations of the various acts. Process
500 1s an example process for searching a cross application
digital 1nk repository; additional discussions of searching a
cross application digital ink repository are included herein
with reference to diflerent figures.

In process 500, digital ink search criteria are recerved (act
502). The digital ink search criteria are received by a search
program as discussed above.

The cross application digital ink repository 1s accessed
(act 504). The cross application digital 1nk repository stores
digital ik containers for multiple applications, and one or
more digital ink containers that satisfy the search critenia are
identified (act 506).

An 1ndication of the digital ink associated with the one or
more digital ink containers that satisty the search criteria 1s
displayed (act 508). These indications are the ink stroke
indications included in the digital ink containers as dis-
cussed above.
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A user selection to access the digital ink associated with
a digital ink container 1s received (act 510). The user
selection can be received 1n various manners, such as
clicking on, touching, and so forth one of the displayed
digital ink containers.

An application to which the digital ink was mput is
opened 1n response to the user selection of the digital 1nk
container associated with the digital ink (act 512). The
digital 1nk 1s also optionally displayed by the application.
The application 1s also optionally 1nstalled on the computing
device implementing process 500 11 not previously installed,
as discussed above.

Returning to FIG. 1, 1n the discussions herein the digital
ink system 116 1s described as providing functionality
allowing the applications 106 to receive digital ink nputs
from a user of the computing device 102, store received
digital ink 1nputs, and display digital ink inputs, and thus of
alleviating the applications 106 from the burden of 1mple-
menting their own digital ink functionality. Alternatively, the
functionality of the digital ink system 116 discussed herein
can be implemented 1n the applications 106. In such situa-
tions, the applications 106 can stored ink stroke data in the
application digital ink stores 124 as discussed above, but
adhere to a common or known format for generating the
digital ink containers that are stored in the cross application
digital ik repository 126. By adhering to a common or
known format, the digital ink containers from multiple
applications can be searched as discussed above.

Although particular functionality 1s discussed herein with
reference to particular modules, 1t should be noted that the
functionality of individual modules discussed herein can be
separated 1nto multiple modules, and/or at least some func-
tionality ol multiple modules can be combined nto a single
module. Additionally, a particular module discussed herein
as performing an action includes that particular module 1tself
performing the action, or alternatively that particular module
invoking or otherwise accessing another component or mod-
ule that performs the action (or performs the action in
conjunction with that particular module). Thus, a particular
module performing an action includes that particular module
itself performing the action and/or another module invoked
or otherwise accessed by that particular module performing
the action.

FIG. 6 illustrates an example system generally at 600 that
includes an example computing device 602 that 1s represen-
tative of one or more systems and/or devices that may
implement the various techniques described herein. The
computing device 602 may be, for example, a server of a
service provider, a device associated with a client (e.g., a
client device), an on-chip system, and/or any other suitable
computing device or computing system.

The example computing device 602 as illustrated includes
a processing system 604, one or more computer-readable
media 606, and one or more I/O Interfaces 608 that are
communicatively coupled, one to another. Although not
shown, the computing device 602 may further include a
system bus or other data and command transfer system that
couples the various components, one to another. A system
bus can include any one or combination of different bus
structures, such as a memory bus or memory controller, a
peripheral bus, a universal serial bus, and/or a processor or
local bus that utilizes any of a variety of bus architectures.
A variety of other examples are also contemplated, such as
control and data lines.

The processing system 604 1s representative of function-
ality to perform one or more operations using hardware.
Accordingly, the processing system 604 1s illustrated as
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including hardware elements 610 that may be configured as
processors, functional blocks, and so forth. This may include
implementation in hardware as an application specific inte-
grated circuit or other logic device formed using one or more
semiconductors. The hardware elements 610 are not limited
by the matenals from which they are formed or the process-
ing mechanisms employed therein. For example, processors
may be comprised of semiconductor(s) and/or transistors
(e.g., electronic integrated circuits (ICs)). In such a context,
processor-executable instructions may be electronically-ex-
ecutable instructions.

The computer-readable media 606 1s 1llustrated as includ-
ing memory/storage 612. The memory/storage 612 repre-
sents memory/storage capacity associated with one or more
computer-readable media. The memory/storage 612 may
include volatile media (such as random access memory
(RAM)) and/or nonvolatile media (such as read only
memory (ROM), Flash memory, optical disks, magnetic

disks, and so forth). The memory/storage 612 may include
fixed media (e.g., RAM, ROM, a fixed hard drive, and so on)

as well as removable media (e.g., Flash memory, a remov-
able hard drive, an optical disc, and so forth). The computer-
readable media 606 may be configured 1n a variety of other
ways as further described below.

The one or more mput/output interface(s) 608 are repre-
sentative of functionality to allow a user to enter commands
and information to computing device 602, and also allow
information to be presented to the user and/or other com-
ponents or devices using various input/output devices.
Examples of mput devices include a keyboard, a cursor
control device (e.g., a mouse), a microphone (e.g., for voice
inputs), a scanner, touch functionality (e.g., capacitive or
other sensors that are configured to detect physical touch), a
camera (e.g., which may employ visible or non-visible
wavelengths such as infrared frequencies to detect move-
ment that does not involve touch as gestures), and so forth.
Examples of output devices include a display device (e.g., a
monitor or projector), speakers, a printer, a network card,
tactile-response device, and so forth. Thus, the computing
device 602 may be configured in a variety of ways as further
described below to support user interaction.

The computing device 602 also includes a digital ink
system 614. The digital ink system 614 provides various
functionality supporting digital ink and a cross application
digital 1nk repository as discussed above. The digital ink
system 614 can be, for example, the digital ink system 116
of FIG. 1 or FIG. 2.

Various techniques may be described herein in the general
context of soltware, hardware elements, or program mod-
ules. Generally, such modules 1nclude routines, programs,
objects, elements, components, data structures, and so forth
that perform particular tasks or implement particular abstract
data types. The terms “module,” “tunctionality,” and “com-
ponent” as used herein generally represent software, firm-
ware, hardware, or a combination thereoi. The features of
the techniques described herein are platform-independent,
meaning that the techniques may be implemented on a
variety of computing platforms having a variety of proces-
SOrS.

An 1mplementation of the described modules and tech-
niques may be stored on or transmitted across some form of
computer-readable media. The computer-readable media
may include a variety of media that may be accessed by the
computing device 602. By way of example, and not limita-
tion, computer-readable media may include “computer-read-
able storage media” and “computer-readable signal media.”
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“Computer-readable storage media” refers to media and/
or devices that enable persistent storage ol information
and/or storage that 1s tangible, 1n contrast to mere signal
transmission, carrier waves, or signals per se. Thus, com-
puter-readable storage media refers to non-signal bearing
media. The computer-readable storage media includes hard-
ware such as volatile and non-volatile, removable and non-
removable media and/or storage devices implemented in a
method or technology suitable for storage of information
such as computer readable instructions, data structures,
program modules, logic elements/circuits, or other data.
Examples of computer-readable storage media may include,
but are not limited to, RAM, ROM, EEPROM, {lash
memory or other memory technology, CD-ROM, digital
versatile disks (DVD) or other optical storage, hard disks,
magnetic cassettes, magnetic tape, magnetic disk storage or
other magnetic storage devices, or other storage device,
tangible media, or article of manufacture suitable to store the
desired information and which may be accessed by a com-
puter.

“Computer-readable signal media” refers to a signal-
bearing medium that 1s configured to transmait instructions to
the hardware of the computing device 602, such as via a
network. Signal media typically may embody computer
readable 1nstructions, data structures, program modules, or
other data in a modulated data signal, such as carrier waves,
data signals, or other transport mechanism. Signal media
also include any information delivery media. The term
“modulated data signal” means a signal that has one or more
of 1ts characteristics set or changed 1n such a manner as to
encode information 1n the signal. By way of example, and
not limitation, communication media include wired media
such as a wired network or direct-wired connection, and
wireless media such as acoustic, RF, infrared, and other
wireless media.

As previously described, the hardware elements 610 and
computer-readable media 606 are representative of instruc-
tions, modules, programmable device logic and/or fixed
device logic implemented 1n a hardware form that may be
employed 1n some embodiments to implement at least some
aspects of the techniques described herein. Hardware ele-
ments may include components of an integrated circuit or
on-chip system, an application-specific integrated circuit
(ASIC), a field-programmable gate array (FPGA), a com-
plex programmable logic device (CPLD), and other imple-
mentations 1n silicon or other hardware devices. In this
context, a hardware element may operate as a processing
device that performs program tasks defined by instructions,
modules, and/or logic embodied by the hardware element as
well as a hardware device utilized to store mstructions for
execution, e¢.g., the computer-readable storage media
described previously.

Combinations of the foregoing may also be employed to
implement various techniques and modules described
herein. Accordingly, software, hardware, or program mod-
ules and other program modules may be implemented as one
or more 1nstructions and/or logic embodied on some form of
computer-readable storage media and/or by one or more
hardware elements 610. The computing device 602 may be
configured to implement particular instructions and/or func-
tions corresponding to the software and/or hardware mod-
ules. Accordingly, implementation of modules as a module
that 1s executable by the computing device 602 as software
may be achieved at least partially 1n hardware, e.g., through
use of computer-readable storage media and/or hardware
clements 610 of the processing system. The instructions
and/or functions may be executable/operable by one or more
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articles of manufacture (for example, one or more comput-
ing devices 602 and/or processing systems 604) to imple-
ment techniques, modules, and examples described herein.

As further illustrated 1n FIG. 6, the example system 600
cnables ubiquitous environments for a seamless user expe-
rience when running applications on a personal computer
(PC), a television device, and/or a mobile device. Services
and applications run substantially similar in all three envi-
ronments for a common user experience when transitioning,
from one device to the next while utilizing an application,
playing a video game, watching a video, and so on.

In the example system 600, multiple devices are inter-
connected through a central computing device. The central
computing device may be local to the multiple devices or
may be located remotely from the multiple devices. In one
or more embodiments, the central computing device may be
a cloud of one or more server computers that are connected
to the multiple devices through a network, the Internet, or
other data communication link.

In one or more embodiments, this interconnection archi-
tecture enables functionality to be delivered across multiple
devices to provide a common and seamless experience to a
user of the multiple devices. Each of the multiple devices
may have diflerent physical requirements and capabilities,
and the central computing device uses a platform to enable
the delivery of an experience to the device that i1s both
tailored to the device and yet common to all devices. In one
or more embodiments, a class of target devices 1s created and
experiences are tailored to the generic class of devices. A
class of devices may be defined by physical features, types
of usage, or other common characteristics of the devices.

In various implementations, the computing device 602
may assume a variety of diflerent configurations, such as for
computer 616, mobile 618, and television 620 uses. Each of
these configurations includes devices that may have gener-
ally different constructs and capabilities, and thus the com-
puting device 602 may be configured according to one or
more of the different device classes. For instance, the
computing device 602 may be implemented as the computer
616 class of a device that includes a personal computer,
desktop computer, a multi-screen computer, laptop com-
puter, netbook, and so on.

The computing device 602 may also be implemented as
the mobile 618 class of device that includes mobile devices,
such as a mobile phone, portable music player, portable
gaming device, a tablet computer, a multi-screen computer,
and so on. The computing device 602 may also be 1mple-
mented as the television 620 class of device that includes
devices having or connected to generally larger screens 1n
casual viewing environments. These devices include televi-
s1oms, set-top boxes, gaming consoles, and so on.

The techniques described herein may be supported by
these various configurations of the computing device 602
and are not limited to the specific examples of the techniques
described herein. This functionality may also be imple-
mented all or i part through use of a distributed system,
such as over a “cloud” 622 via a platiform 624 as described
below.

The cloud 622 includes and/or 1s representative of a
platform 624 for resources 626. The platform 624 abstracts
underlying functionality of hardware (e.g., servers) and
soltware resources of the cloud 622. The resources 626 may
include applications and/or data that can be utilized while
computer processing 1s executed on servers that are remote
from the computing device 602. Resources 626 can also
include services provided over the Internet and/or through a
subscriber network, such as a cellular or Wi-F1 network.
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The platform 624 may abstract resources and functions to
connect the computing device 602 with other computing
devices. The platform 624 may also serve to abstract scaling
ol resources to provide a corresponding level of scale to
encountered demand for the resources 626 that are imple-
mented via the platform 624. Accordingly, in an intercon-
nected device embodiment, implementation of functionality
described herein may be distributed throughout the system
600. For example, the functionality may be implemented 1n

part on the computing device 602 as well as via the platform
624 that abstracts the functionality of the cloud 622.

In the discussions herein, various different embodiments
are described. It 1s to be appreciated and understood that
cach embodiment described herein can be used on 1ts own or
in connection with one or more other embodiments
described herein. Further aspects of the techniques discussed
herein relate to one or more of the following embodiments.

A method comprising: receiving a digital ink mnput to an
application; providing to the application 1nk stroke data for
the digital ink nput; adding, to a digital ink container, an
indication of the ink stroke data for the digital ink put;
adding, to the digital ink container, data representing a
context of the digital ink mput, the data representing the
context of the digital ink input including an identifier of the
application; and communicating the digital ink container to
a cross application digital ik repository, the cross applica-
tion digital ink repository storing the digital ink container as
well as multiple additional digital ink containers each
including ink stroke data indications for additional digital
ink inputs to each of one or more additional applications.

Alternatively or 1n addition to any of the above described
methods, any one or combination of: the method being
implemented 1n a digital ink system of a computing device
running the application and at least one of the additional
applications; the data representing the context of the digital
ink input further including a uniform resource 1dentifier that
distinguishes the application from other applications, a date
and/or time at which the digital mmk was mput to the
application, and a geographic location of a device imple-
menting the application at the time the digital ink was input
to the application; the data representing the context of the
digital ik mnput further including an identifier of users that
are present when the digital ink was input to the application;
a user being present when the digital ink was 1mput to the
application by being at the geographic location, or by being
in a video conference or teleconference call with the user
that mput the digital ink to the application; the indication of
the ink stroke data comprising coordinates of the input
device where the digital ink iput occurred; the indication of
the 1nk stroke data comprising a screenshot of at least part
of a display device when the digital ink was input; the
indication of the ink stroke data comprising an animated
view of the digital ink mnput; the method further comprising
receiving digital ink search criteria, identitying digital ink
containers 1n the cross application digital ink repository that
satisty the digital ink search criteria, and displaying indica-
tions of the digital ink associated with the identified digital
ink containers; the method being implemented on a com-
puting device, the method further comprising receiving a
user selection of one of the identified digital ink containers,
and running, on the computing device, the application to
which the digital ink associated with the user-selected digital
ink container was input; the method further comprising
identifying, based on a uniform resource identifier included
in the user-selected digital ink container, the application,
downloading the application from an online store, and
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installing the downloaded application on the computing
device prior to running the application on the computing
device.

A system comprising: one or more storage devices con-
figured to store instructions for an application and a digital
ink store associated with the application; one or more
processors configured to run the application; a digital 1k
system configured to receive a digital ink mput to the
application, to provide to the application 1nk stroke data for
the digital ink input, to add to a digital ink container an
indication of the ik stroke data for the digital ink input, and
to add to the digital ink container context data representing,
a context of the digital ink 1nput, the context data including
an 1dentifier of the application; and a communication mod-
ule configured to communicate the digital ink container to a
cross application digital ink repository, the cross application
digital ink repository storing the digital ink container as well
as multiple additional digital ink containers each including
ink stroke data indications for additional digital 1nk 1nputs to
cach of one or more additional applications.

Alternatively or in addition to any of the above described
systems, any one or combination of: the one or more
processors being further configured to run a search program
configured to recerve digital ink search criteria, i1dentily
digital 1nk containers in the cross application digital ink
repository that satisiy the digital ink search criteria, display
indications of the digital ink associated with the identified
digital ink containers, receive a user selection of one of the
identified digital ink containers, and run, on the system, the
application to which the digital ink associated with the
user-selected digital ink container was input; the indication
of the mk stroke data comprising an animated view of the
digital ink input.

A computing device comprising: one or more processors;
and a computer-readable storage medium having stored
thereon multiple instructions that, responsive to execution
by the one or more processors, cause the one or more
processors to perform acts comprising: receiving a digital
ink input to an application executed by the one or more
processors; providing to the application ink stroke data for
the digital ink nput; adding, to a digital ink container, an
indication of the ink stroke data for the digital ink nput;
adding, to the digital ink container, context data representing
a context of the digital ink 1nput, the context data including
a uniform resource identifier of the application that distin-
guishes the application from other applications; and com-
municating the digital ink container to a cross application
digital ink repository, the cross application digital ink reposi-
tory storing the digital ink contaimner as well as multiple
additional digital ink containers each including ink stroke
data indications for additional digital ink mputs to each of
the other applications.

Alternatively or 1in addition to any of the above described
computing devices, any one or combination of: the acts
turther comprising receiving digital ink search criteria, 1den-
tifying digital ink containers in the cross application digital
ink repository that satisty the digital ink search critena,
displaying indications of the digital ink associated with the
identified digital ink containers; receiving a user selection of
one of the identified digital ink containers, running, on the
computing device, the application to which the digital 1nk
associated with the user-selected digital ink container was
input; the context data further including a date and/or time
at which the digital ink was 1nput to the application, and a
geographic location of a device implementing the applica-
tion at the time the digital ink was put to the application;
the context data further including an i1dentifier of users that
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are present when the digital ink was input to the application;
the indication of the 1nk stroke data comprising a screenshot
of at least part of a display device when the digital ink was
input; the digital ink mnput having been provided by move-
ment of a pen, and the cross application digital ink reposi-
tory comprising a storage device implemented 1n the pen.

Although the subject matter has been described 1n lan-
guage specific to structural features and/or methodological
acts, 1t 1s to be understood that the subject matter defined 1n
the appended claims 1s not necessarily limited to the specific
teatures or acts described above. Rather, the specific features
and acts described above are disclosed as example forms of
implementing the claims.

What 1s claimed 1s:

1. A method comprising:

receiving, by a digital ink system, a digital ink input to an

application;

providing, by the digital ink system to the application, 1nk

stroke data for the digital ink input for storage by the
application;

adding, to a digital ink container, an indication of the ink

stroke data for the digital ink mput stored by the
application;

adding, to the digital ink container, data representing a

context of the digital ink input, the data representing the
context of the digital ink input including an identifier of
the application;

communicating the digital ink container to a cross appli-

cation digital ink repository responsive to determining,
a digital ik session has ended based on one of the
application being closed, a particular user selection
being made, a particular amount of time having
clapsed, or a threshold amount of time having elapsed
since a last ik stroke, the cross application digital ink
repository storing the digital ik container as well as
multiple additional digital ink containers each includ-
ing ink stroke data indications for additional digital ink
inputs to each of one or more additional applications;
recerving digital ink search criteria as a user input for a
search of the cross application digital ink repository;
and

identifying one or more digital ink containers 1n the cross

application digital ink repository that satisty the digital
ink search criteria by comparing, for each of multiple
digital ink containers in the cross application digital ink
repository, the digital ink search criteria to the data in
the digital ink container representing the context of the
digital ink.

2. The method of claim 1, the method being implemented
in the digital ink system of a computing device running the
application and at least one of the additional applications.

3. The method of claim 1, the data representing the
context of the digital ink input further including:

a uniform resource 1dentifier that distinguishes the appli-

cation from other applications;

a date and/or time at which the digital ink was 1nput to the

application; and

a geographic location of a device implementing the appli-

cation at the time the digital ink was iput to the
application.

4. The method of claim 3, the data representing the
context of the digital ink input further including an 1dentifier
of users that are present when the digital ink was mput to the
application.

5. The method of claim 1, the indication of the ink stroke
data comprising coordinates of an input device where the
digital ik input occurred.
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6. The method of claim 1, the indication of the ink stroke

data comprising a screenshot of at least part of a display
device when the digital ink was input.

7. The method of claim 1, the indication of the ink stroke

data comprising an animated view of the digital ink 1nput.

8. The method of claim 1, further comprising;:

displaying indications of the digital ink associated with
the 1dentified digital ink containers.

9. The method of claim 8, the method being implemented

on a computing device, the method further comprising:

receiving a user selection of one of the identified digital
ink containers:

running, on the computing device, the application to
which the digital ink associated with the user-selected
digital ink container was input; and

displaying an indication of a file stored by a digital ink
store of the application associated with the selected one
of the identified digital ink containers.

10. The method of claim 9, further comprising;:

identifying, based on a uniform resource identifier
included in the user-selected digital ink container, the
application;

downloading, responsive to determining that the applica-
tion 1s not nstalled on the computing device, the
application from an online store; and

installing the downloaded application on the computing
device prior to running the application on the comput-
ing device.

11. A system comprising;:

one or more storage devices configured to store mstruc-
tions for an application and a digital ink store associ-
ated with the application;

one or more processors configured to run the application;

a digital ik system configured to receive a digital ink
input to the application, to provide to the application
ink stroke data for the digital ink mput for storage in the
digital ink store, to add to a digital ink container an
indication of the ink stroke data for the digital ink input,
and to add to the digital ink container context data
representing a context of the digital ik input, the
context data including an i1dentifier of the application;

a communication module configured to communicate the
digital 1nk container to a cross application digital ink
repository responsive to determining a digital ink ses-
sion has ended based on one of the application being
closed, a particular user selection being made, a par-
ticular amount of time having elapsed, or a threshold
amount of time having elapsed since a last ik stroke,
the cross application digital ink repository storing the
digital 1ink container as well as multiple additional
digital ik containers each including ink stroke data
indications for additional digital ink mputs to each of
one or more additional applications; and

a search program configured to receive digital ink search
criteria as a user input for a search of the cross
application digital ink repository, and identity digital
ink containers 1n the cross application digital ink
repository that satisty the digital ink search criteria by
comparing, for each of multiple digital ink containers
in the cross application digital ink repository, the digital
ink search criteria to the data 1n the digital ink container
representing the context of the digital ink.

12. The system of claim 11, the one or more processors
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receive a user selection of one of the 1dentified digital ink
containers; and

run, on the system, the application to which the digital ink
associated with the user-selected digital ink container
was 1nput.

13. The system of claim 11, the indication of the ink

stroke data comprising an animated view of the digital ink
input.

14. A computing device comprising:
one or more processors; and
a computer-readable storage medium having stored
thereon multiple mstructions that, responsive to execus-
tion by the one or more processors, cause the one or
more processors to perform acts comprising:
receiving a digital ink input to an application executed
by the one or more processors;
providing to the application ink stroke data for the
digital ink 1nput;
adding, to a digital ink container, an indication of the
ink stroke data for the digital ink mput provided to
the application;
adding, to the digital ink container, context data rep-
resenting a context of the digital ik iput, the
context data including a uniform resource identifier
of the application that distinguishes the application
from other applications;
communicating the digital ink container to a cross
application digital ink repository responsive to deter-
mimng a digital ink session has ended based on one
of the application being closed, a particular user
selection being made, a particular amount of time
having elapsed, or a threshold amount of time having
clapsed since a last ink stroke, the cross application
digital 1nk repository storing the digital ink container
as well as multiple additional digital ink containers
cach including ink stroke data indications for addi-
tional digital ink 1mputs to each of the other appli-
cations:
receiving digital ink search criteria as a user iput for
a search of the cross application digital 1nk reposi-
tory; and
identifying one or more digital ink containers in the
cross application digital ink repository that satisiy
the digital ink search criteria by comparing, for each
of multiple digital ink containers 1n the cross appli-
cation digital ink repository, the digital ink search
criteria to the data in the digital ink container rep-
resenting the context of the digital 1nk.
15. The computing device of claim 14, the acts further

comprising;

displaying indications of the digital ink associated with
the 1dentified digital ink containers;

receiving a user selection of one of the 1dentified digital
ink containers;

running, on the computing device, the application to
which the digital ink associated with the user-selected
digital ink container was input.

16. The computing device of claim 14, the context data

further including;:

a date and/or time at which the digital ink was 1nput to the
application; and
a geographic location of the computing device at the time

the digital ink was mput to the application.
17. The computing device of claim 14, the context data
turther including an 1dentifier of users that are present when
the digital ink was 1nput to the application.

being further configured to run a search program configured
to: 65
display indications of the digital ink associated with the
identified digital ink containers;
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18. The computing device of claim 14, the indication of
the 1nk stroke data comprising a screenshot of at least part
of a display device when the digital ink was mput.

19. The computing device of claim 14, the digital ink
input having been provided by movement of a pen, and the 5

cross application digital ink repository comprising a storage
device implemented in the pen.
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